Wide individual variations exist in energy intake as food. Our own observations of the calorie values of the diets of Edinburgh University students (Kitchin, Passmore, Pyke, and Warnock, 1949) , together with those of Cook (1948) on Dundee students and of Widdowson (1947) on middle class boys before the second world war, are shown in Table I . This table is indeed only a quantitative statement of the extent of variations already familiar to all those responsible for feeding young men. But, though the variations are well known, the factors responsible for them are not easy to determine. Those of the Edinburgh. students, we think, cannot be accounted for entirely by differences in external work carried out. Thus the survey took place during the winter months when daylight was. short and active outdoor exercise was limited to the week-ends. For five days of the week, at least, these students could with reason be classified as " sedentary workers However great the variations in physical activity at the week-end, it is hard to believe that this factor * British Council scholar from Buenos Aires. alone could account for the wide variations in food intake spread throughout the week of each survey.
The possibility exists that those who consume less food are more economical machines; they can go " more miles to the gallon". In carrying out a set piece of mechanical work these small eaters may need less energy than the big eaters. To test this hypothesis we have measured the variations in the energy expenditure of a group of 50 young mnen, half of whom had previously taken part in our diet survey, during the performance of a standard task. Walking at a fixed speed was chosen, as it seemed to be "the one physical activity which must be common to all and in which all would be in daily training and practice.
Any successful correlation between the variations in individual energy intake and output might be expected to throw some light on the important nutritional and social problem of obesity. Although in the final analysis obesity is a simple disturbance of the balance of energy, the mechanism and causes of the upset of the balance are far from being fully understood. Obesity is the most important nutritional disease in Scotland to-day. Our colleague, Dr. Meiklejohn, tells us that, judging from his experience in the Dietetic Department of the Edinburgh Royal Infirmary, he guesses that out of the half million citizens of Edinburgh, at least ten thousand are so much overweight as to constitute a serious menace to health. Studies in variation of energy utilization may be basic to an understanding of the real cause of the disorders of these people, who, for the most part, cannot be dismissed as simple gluttons.
METHODS
Energy utilization was determined by indirect calorimetry using the Douglas bags and Haldane gas analysis apparatus (Douglas and Priestley, 1948) .
Fifty male students from the physiology class acted as subjects. Their ages varied from 19 to 27, the average being 20 years 4 months. They formed a homogeneous group, and variations in height, weight, and vital capacity are recorded in Table II All students then carried out the Harvard step test of physical efficiency (Brouha, Fradd, and Savage, 1944 Although the main result of these experiments is negative, certain subsidiary points of interest arise. In Fig. 2 (Selzer, 1946) . We found no correlation between the test and walking energy expenditure.
CONCLUSIONS
These observations on physiological variations in healthy young men emphasize the wide range of normality. We feel that these variations in energy expenditure may lie near the root of the problem of obesity and that these further data on their nature are valuable and perhaps provocative.
Our observations also re-emphasize the difficulties of drawing up satisfactory tables of dietary requirements based on estimations of energy expenditure on different types of work. For instance, the specimen daily tables of energy expenditure drawn up by Orr and Leitch (1937) , and used for assessing Calorie requirements, rely for their data in many respects on intelligent guessing. Basic information is lacking. Hitherto such tables have, of necessity, dealt with a mythical average man. Food administrators drawing up ration schedules have perforce to think in terms of such an average man. Yet many normal men differ profoundly from the average man. With the increasing group control of individuial activities in our society, it is important for the individual that the group should know how individuals vary. A wider study of such variations in energy expenditure in performing standard tasks would be a useful aid to practical planners. The classical methods both of direct and indirect calorimetry, although exceedingly precise in skilled hands, are so laborious and time-consuming that in practice metabolic studies have for the most part been limited to detailed observations on a few subjects. When newer methods of samplig expired air and fresh means of estimation of oxygen become available, it may be possible to extend the range of many of our basic observations over a much greater number of subjects, with a correspondingly greater increase in accuracy. This would enable much practical food planning to rest upon a sounder basis. of scientific data. SUMMARY The energy expenditure of 50 healthy young men was determined whilst walking under standard conditions. The mean value found was 0 636 gm. cal./kilo/metre, with variations between 0 406 and 0795.
No correlation could be found between these variations and the previously determined dietary intake of calories.
The relation with variations in height and weight and in the Harvard step test for physical fitness is discussed.
